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Table 1 



Fatty acid 


Mol % of total fatty acids 


14:0 


11.50 


16:0 


17.95 


16:1A9 


19.81 


16:1A11 


0.19 


16:2A9,12 


2.47 


16:3A6,9,12 


6.68 


18:0 


0.47 


18:1A7 


0.26 


18:1A9 


1.50 


18:1A11 


1.52 


18:2A9,12 


2.37 


18:3A6,9,12 


0.98 


18:3A9,12,15 


0.32 


18:4A6,9,12,15 


5.72 


20:0 


0.44 


20:3A8,11,14 


0.26 


20:4A5,8,H,14 


2.46 


20:5A5,8,1 1,14,17 


17.51 


22:6A4,7,10,13,16,19 


6.64 


24:0 


0.49 
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Table 2 

Fatty Mol % of total fatty acid methyl esters 
acid 

-substrate +14:0 +16:0 +18:0 



pYES2 pYDESN pYES2 pYDESN pYES2 pYDESN pYES2 pYDE 

SN 



14:0 


0.78 


0.52 


1.12 


0.96 


0.76 


0.58 


0.76 


0.70 


14:1A9 


0.22 


0.13 


1.20 


1.29 


0.23 


0.14 


0.23 


0.20 


16:0 


18.40 


15.04 


18.37 


14.62 


23.85 


22.09 


17.22 


15.09 


16:1A9 


39.73 


35.55 


43.39 


36.24 


42.24 


37.03 


36.24 


31.67 


16:1A1 


0.23 


3.27 


2.36 


5.84 


0.22 


5.57 


0.25 


5.84 


1 

18:0 


7.37 


7.34 


6.61 


7.23 


6.36 


6.60 


16.72 


17.47 


18:1A9 


30.19 


34.32 


24.44 


30.24 


23.89 


25.19 


26.07 


26.58 


18:1A1 


1.20 


1.21 


1.35 


1.30 


1.19 


1.12 


1.08 


0.96 


1 

26:0 


1.89 


2.63 


1.16 


2.29 


1.26 


1.70 


1.43 


1.50 
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TABLE 3 




% conversion 


substrate 


product 


Thalassiosira pseudonana 


Phaeodactylum tricornutum 


16:1A9 


16:2A6,9 


14 


6 


18:1A9 


18:2A6,9 


18 


5 


18:2A9 5 12 


18:3A6,9,12 


54 


28 


18:3A9,12,15 


18:4A6,9,12,15 


68 


27 



16:1A9 = 16:ln-7 16:2A6 ? 9 = 16:2n-7 18:1A9 = 18:ln-9 18:2A6 3 9 = 18:2n-9 

18:2A9,12 = 18:2n-6 18:3A6,9,12 = 18:3n-6 18:3A9,12,15 = 18:3n-3 18:4A6 3 9 ? 12,15 = 18:4n-3 
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FIGURE IB 
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Figure 1C 



MDFLSGDPFRTLVLAALWIGFAAAWQCFYPPS IVGKPRT 4 0 

LSNGKLNTRIHGKLYDLSSFQgf g^PVALSLVQGRDGTAL 8 0 

FESHHPFIPRKNLLQILSKYEVPSTEDSVSFIATLDELNG 12 0 

ESPYDWKDIE3STDDFVSDL.RALVIEHFSPLAKERGVSLVES 160 

SKATPQRWMWLLLLASFFLSIPLYLSGSWTFVWTPILA 2 00 

WLAVVNYWHDATHFALSSNWILNAALPYLIjPIjLSSPSMWY 24 0 

HHHVIGHHAYTNISKRDPDLAHAPQLMREHKSIKWRPSHL 2 8 0 

NQTQLPRILFIWSIAVGIGLNLLKTOVRALTKLSYNNVVRV 32 0 

EKMSSSRTLLHFLGRMLHIFVTTLWPFLAFPVWKAIVWAT 3 60 

VPNAI L S L CFMLNTQ INHL I NTC AHAS DKWF YKHQ WTAQ 4 00 

NFGRSSAFCFIFSGGLNYQIEHHLLPTVNHCHLPALAPGV 44 0 

ERLCKKHGVTYNS VEGYREAI IAHFAHTKDMSTKPTD 4 77 
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Figure 2 

A 
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Figure 3 
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Figure 4 
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CGGAGGGCGCACTGGAGAGGTTCCCGGAGGTTTGATGTAATTGGAGGTTGGGTCAAATAC 
AGATTCTGCCCTAACATTTTCCGGAAATTGGCTTCAGTTTGATTCAAGCGAGGAGGCGCT 
CGGCAGGAGGGCCCGTCACCTTTTTGCATATTTGGGACTTCAATGGTTTCTACATTTTTT 
CCTTTCTGGAACCCAAACGCTGTCCTTCAATTCTCCTTCCCATACTCACGGATGGATCCC 
CGAAAATGCCACCACCAATCACCCTTGTCAATCNCAAACCTCGTCATCCTTCACATTTTC 
TTAGCACCATTGGCCGGTGTACCCTTCCCCGCGACTGCCAGTCTATGGGTCAGTATATCT 
CCCACATTTGGAGAGGTATTGCTAAAACGTGTCAATCATACATATGATAACTGGAGAGTG 
CACACGAAGAGATCAATGCTTGAGCTAGGAGGGTGGCTATTGGCTGTGAGCGGCAGCTTT 
CACTTAAGATATTACGGCACGGCAAGTCTACTCGACAATACAACCGATGCTGCAGGTTTA 
TGCAATAGCTCAAGTTGTATCAACAACAAAACGTGCGAGAATGACGACAGTGCTTACGAA 
GATGATGCCATGAGAGCTGTTTGGGCATTGCTATGGGCGTTGCAGCTGGGAACGTTGGTC 
GGTTGTGCGTTAGTGTTAGGAGTGCATCATTTCAGTGGAGATAACCTGACCAAACAATCT 
GCGATACCAACAAAATCTTCAAAAGCAAAGCCAATATCTGATCAAAAAGCAGCTGTGACA 
TCCGGCAGTACCTGCGCTGTGAGAGAGAAGGCACGAAAAGACGGTCTAGTACTCCTCGAT 
GGCAACTGGTACAACGTTGAAAAGTTCGTCCATCATCATCCTGGAGGTGTAGAAGTGTTG 
GAGCAGTATCTCGGGGCAGATATCTCGTTTGTGTTTAGAGTGATGCATAGAAATCCAACT 
CAAATCATGAAATATCGCAAGCCGGTACGAGCTGCCACCCCAGAAGAACTTGAGGCTCTC 
ACAAGCCGCCGTCAAGAGGTTTGTCTTGATATGATGGACGACTTTGTTACCAATTCCATT 
GATATCGCTTCTCCAGAAATGCTTCCCAAGCCAACGCAGTTTGACCTGAAGTCATTTGAG 
AAGGACTTCATTGACTTATATGAAGAGTTTGTTGCTCAGGGATACTTCAAGCCCTCAACA 
ACATGGCTACTCTGGAACACAGCGGTACTGATTAGTATCATCGCGTTATCTGTCATCTCA 
ATGAAAGTGCTACCACCAACTTCGTTTGTCCTACCTGGAGCATTGCTTGGTCTCTTTTGG 
CACCAAAGTGGATTCCTGATGCACGATGCCGAGCACCATAATTTGGCTGGAAACGAACGG 
CTGAATGACATTTTGGGTTGGATCTATGGCACTGTCTTCTTGGGTGTCAATGGCGCTTGG 
TGGAGAGAGGAGCATAGAGAACATCATGCTTTCCTCAACACTTACGATGATGAAAGTGGT 
TTCAAAGATCCCCAGGTGTGTCAGCGTCACTGTAGACGACTTCAAAGTTACTTGTTCCTC 
TCGTTGCTCACACATTCGATTTTATTCATTCACTCACAGATGAGAGAGGACGTCTGGATA 
CAGAACAAGAAGTTGATTCCGTTCTTCGGTGACGAGATCATTCATTTCTTAACAAACTTT 
CAGCACATTCTGTTCCTTCCGATCATCTTTATCGTTGGCCGCGTTGGTATTGTCGTAGAT 
TCTACACTGACTGAGAGGAAGTTCCGTCCTTGGAGTAAGTGTCAATTGGTATTCATTGAG 
AAGGAACTGCTGATTTGACTTTCATACTAACTAACTGCATCGCCACTTCATCACGACGAT 
AGCAATACTTGGTAATGTTTGTCATATCCTACTACACTACGCAATCTTATCTCAGACGAG 
TCGTCCTATCCCCGTGTACATCATCGGCTCTCTTTGGCAAGCTATTCTCTCTTTGCAATT 
GCTTGGGAATCACTACGTCAAGCCTTGGAATAGACTCAACGATGCCACAGAGGGAAACTT 
CTGCGTTTGGCAGATACTAAGCACTCAAGACTTTGCATGTCCACGTTGGTCTCGGTGGCT 
GTACGGAGGTCTCAACTTTCACTATTCCCATCATCTATTCCCAACGTTGTCTAGAGAGTA 
CTTTCACATTACATCACCACGCATTCGGGTGAGTGCTCGTGTTTAGTGTTGCTACATTCA 
TATCAATGATACTCATAGCTCCATTTCTTTCGACAGAGACTATGTGAGAAGCACGGGCTT 
CCGTTTATTGAGATTGCGTTCATTGATTGCGTTGTTGGAATGGTCAACAACTTTAACGAA 
GTGAGGAAAGACTTCGCTACGAAAGGCCACGGGAGTGTGGCTTTCATGTACACGTGATCT 
TAAGTGTCGAGACGATATAGAGGTTGATATTTACTGTTTTGTCACCAGTAGTTCGTCTAA 
TATGATGTAGCAACCGCAGCTTGTGGAATTAGTTTAGTGTACTATGTAACTGAAAAAGTT 
ACGTCGATCTACTCTCTGCACATCTACATCGTGTGAAGCCATTCCGTTCAAGAAGTATCC 
TAATCCCTCGAACCAAACAGTCTCGTCGTATACCCATCATTAATCAGCCGCCTCTACCCG 
ATGTTGCTGTTGTTGCGGCTGCTGCTGAACCCCCTCGCCGCCCGATAATGGCGAAGGGCA 
GTCGGACACTTGATAATCTTCTTCACAGAGTTTATGAGCTGGGTGTTTGTACCAATACCT 
CCTTTATATGGTACTAATGGACCCGTGTCCATTATTGCTTGGCCGCGTTTCCACCGTTTG 
GACCGATAGGTGGCCAAAGGCCCACACAGAAGAGCACCATAAAGGCGCAGCCTTGAGGAA 
ACTCAAGAAACCCCGATGGTCCACGTATTAAAAC 
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Figure 5b 



ATGGCTAGAGCTGTTTGGGCATTGCTATGGGCGTTGCAGCTGGGAACGTTGGTCGGTTGT 
GCGTTAGTGTTAGGAGTGCATCATTTCAGTGGAGATAACCTGACCAAACAATCTGCGATA 
CCAACAAAATCTTCAAAAGCAAAGCCAATATCTGATCAAAAAGCAGCTGTGACATCCGGC 
AGTACCTGCGCTGTGAGAGAGAAGGCACGAAAAGACGGTCTAGTACTCCTCGATGGCAAC 
TGGTACAACGTTGAAAAGTTCGTCCATCATCATCCTGGAGGTGTAGAAGTGTTGGAGCAG 
TACCTCGGGGCAGATATCTCGTTTGTGTTTAGAGTGATGCATAGAAATCCAACTCAAATC 
ATGAAATATCGCAAGCCGGTACGAGCTGCCACCCCAGAAGAACTTGAGGCTCTCACAAGC 
CGCCGTCAAGAGGTTTGTCTTGATATGATGGACGACTTTGTTACCAATTCCATTGATATC 
GCTTCTC CAGAAATGCTTC CCAAGCCAACGC AGTTTGAC CTGAAGTCATTTGAGAAGGAC 
TTCATTGACTTATATGAAGAGTTTGTTGCTCAGGGATACTTCAAGCCCTCAACAACATGG 
CTACTCTGGAACACAGCGGTACTGATTAGTATCATCGCGTTATCTGTCATCTCAATGAAA 
GTGCTACCACCAACTTCGTTTGTCCTACCTGGAGCATTGCTTGGTCTCTTTTGGCACCAA 
AGTGGATTCCTCATGCACGATGCCGAGCACCATAATTTGGCTGGAAACGAACGGCTGAAT 
GACATTTTGGGTTGGATCTATGGCACTGTCTTCTTGGGTGTCAATGGCGCTTGGTGGAGA 
GAGGAGCATAGAGAACATCATGCTTTCCTCAACACTTACGATGATGAAAGTGGTTTCAAA 
GATCCCCAGATGAGAGAGGACGTCTGGATACAGAACAAGAAGTTGATTCCGTTCTTCGGT 
GACGAGATCATTCATTTCTTAACAAACTTTCAGCACATTCTGTTCCTTCCGATCATCTTT 
ATCGTTGGCCGCGTTGGTATTGTCGTAGATTCTACACTGACTGAGAGGAAGTTCCGTCCT 
TGGACAATACTTGGTAATGTTTGTCATATCCTACTACACTACGCAATCTTATCTCAGACG 
AGTCGTCCTATCCCCGTGTACATCATCGGCTCTCTTTGGCAAGCTATTCTCTCTTTGCAA 
TTGCTTGGGAATCACTACGTCAAGCCTTGGAATAGACTCAACGATGCCACAGAGGGAAAC 
TTCTGCGTTTGGCAGATACTAAGCACTCAAGACTTTGCATGTCCACGTTGGTCTCGGTGG 
CTGTACGGAGGTCTCAACTTTCACTATTCCCATCATCTGTTCCCAACGTTGTCTAGAGAG 
TACTTTCACATTACATCACCACGCATTCGGAGACTATGTGAGAAGCACGGGCTTCCGTTT 
ATTGAGATTGCGTTTATTGATTGCGTTGTTGGAATGGTCAACAACTTTAACGAAGTGAGG 
AAAGACTTCGCTACGAAAGGCCACGGGAGTGTGGCTTTCATGTACACGTGA 



Figure 5c 



MARAVWALLW ALQLGTLVGC ALVLGVHHFS GDNLTKQSAI PTKSSKAKPI SDQKAAVTSG 
STCAVREKAR KDGLVLLDGN WYNVEKFVHH HPGGVEVLEQ YLGADISFVF RVMHRNPTQI 
MKYRKPVRAA TPEEIiEALTS RRQEVCLDMM DDFVTNSIDI ASPEMLPKPT QFDLKSFEKD 
FIDLYEEFVA QGYFKPSTTW LLWNTAVLIS IIALSVISMK VLPPTSFVLP GALLGLFWHQ 
SGFLMHDAEH HNLAGNERLN DILGWIYGTV FLGVNGAWWR EEHREHHAFL NTYDDESGFK 
DPQMREDWI QNKKLIPFFG DEIIHFLTNF QHILFLPIIF IVGRVGIWD STLTERKFRP 
WTILGNVCHI LLHYAILSQT SRPIPVYIIG SLWQAILSLQ LLGNHYVKPW NRLNDATEGN 
FCVWQILSTQ DFACPRWSRW LYGGLNFHYS HHLFPTLSRE YFHITSPRIR RLCEKHGLPF 
IEIAFIDCW GMVNNFNEVR KDFATKGHGS VAFMYT 
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Figure 6a 



3XTANCC ATATGCGGGAATACGGC C AGGGTATAC CC AC AGCGC CTCCGTTGC 
AGCAAACTCCTATCCAATACCTCCCCATGAAGCCCCCCTTCGGCCACCCT 
ATATGCGAGACTCGTTCGTCTGGACCTGCAGATGATGACTGGTGAGGCCA 
AATTAGTTGGGAATGCGTGCAGATGGAGGCCTTATTCTTTTGCAATCAGG 
GGCGTCGTCAAGAGGAGATCCATGTTGTTGTGTGATTCGACTTGCTTGGG 
GCGTGCATGATGTGTGCGTGCGTGTACGATGTTGATAGGTAGAAAGAGAT 
CGAGGCGGTGATTCAACTATTCAGGATACTGAAAGAGTTGATATAGCAGC 
AGTAATATATCCTAGTTGTTTGTGTTTGTGTTGTGGTGTATCAAGTATTC 
AATGACGCAACAATAACGTTGGTAGTGTATGGGTGAACAGGTGTTCGGGA 
CAAAGGCTTTTCATAAAATCTATTTAACGTGTTCGTTAAAACGACGAAAA 
GAAGCCACTCTGCACCATTCCAGCGCAGACAAGACCAGCAGGCACAGAAC 
AGC ACGAC AC AC CGACC CGAGC CGAAAAAGCCAACAACAACGACACCGAC 
CCGAGCCGATACAGCCGACAGGCAAAGGCTCTCTGCTACAATCTACAAAA 
GGGCAACATCAAATCATGCCACCCTCCATCAAAGACACACTCGACGAGCC 
CTTCGTCTCGCCCGCATCCACCAAGTCGCCCACCACCAAACCCCTCCTCC 
CCCGCCGCAAACCCCTCAAACGATACTCCCCCTCCCAAATCTCCCAACAC 
AACACTCCCACCGATGCATGGCTCATTTACAAATCCCAAGTCCTTGACAT 
XTC CAAATGGATATCGCACC ATC C AGGTGGAGAGCAGACGCTGTTGAGGT 
XTGCCGGTATGGATGCTACCGATGAATTGAGGGCATTTCATGATGATTGG 
GTTTTGGAGGAGAAGTTGCCTCATTTTGTGATTGGGGAGGTGGATTGGAC 
XACTACCGGCGGGGCAGAGAATACTGTCACGAAGGATGGACAGGTTTCGG 
AGCTTATCAAGGATTTCAGAGAGTTGGGTGAACACTTCGACAGGTTGGGG 
XACTTTCACGTCAGTCCATGGTATTACGTCCGTAAGGTGGCTACCGTCTT 
CGCCATCTTTGGATGTGCACTCGGACTCCTCTTCAATACCGATTCCATCC 
CAGCACACATGCTCGCGGCGGTACTCCTCGGTATATTCTGGCAACAATTT 
GCATTCGTCGGACATGACTGTGGTCACATGTCGGCGCGGACTCATGCCCG 
TGATCATATCGATGTACCTAAGCTGGGAGCACTGGTGACCTTCTTCAATG 
GGATTTCGGTAGCGTGGTGGAAGGCTACGCACAATGTTCATCATGCTGTG 
CCAAATAGTGTTGATTGTGACCCGGACATTGCTCATTTGCCGGTGTTTGC 
GTTGCATGAGCACATGTTTACGTCGTTGTTTAACAAGTATCATGGGAGGG 
TGATGGAGTTTGATTGGCTGGCGCGTAATGTCTTTGTGCCATTTCAACAC 
XTTTGGTACTATCCCATAATGGCGGTGGCGAGGTTCAATCTGTACATTCA 
ATCAGCATTGTTTTTGGCGTCGAAGAACGATGGGCATGCAGGAAGAAGGG 
GATCCTCTAGATTGGATTTGCTGGCGTTCAATCGTGTTCTTCTGTTGGTT 
AGCGGTGCTGGTGTCATGCATCCCGAGCTGGGCGGAGCGTATCGCATTCG 
TCTTCGTCAGACATGCTGTACCTGGGTTACTGCATGTGCAATCACCTGTC 
GCCTTCTCTTGGACAATCTTGATCCCACAAGAGGACCCGGTTGGGGTGCT 
CTTTCCGAAGCCCGGTTCTGGGCTTTTGCCACATTGGCGTCCCGGGTCCA 

Figure 6b 



MPPSIKDTLD EPFVSPASTK SPTTKPLLPR RKPLKRYSPS QISQHNTPTD AWLIYKSQVL 
DISKWISHHP GGEQTLLRFA GMDATDELRA FHDDWVLEEK LPHFVIGEVD WTTTGGAENT 
VTKDGQVSEL IKDFRELGEH FDRLGYFHVS PWYYVRKVAT VFAI FGCALG LLFNTDSIPA 
HMLAAVLLGI FWQQFAFVGH DCGHMSARTH ARDHIDVPKL GALVTFFNGI SVAWWKATHN 
VHHAVPNSVD CDPDIAHLPV FALHEHMFTS LFNKYHGRVM EFDWLARNVF VPFQHFWYYP 
IMAVARFNLY IQSALFLASK NDGHAGRRGS SRLDLLAFNR VLLLVSGAGV MHPELGGAYR 
IRLRQTCCTW VTACAI TCRL LLDNLDPTRG PGWGALSEAR FWAFATLASR V 
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Figure 6c 

ATGGCTCCACCCTCCATCAAAGACACACTCGACGAGCCCTTCGTCTCGCCCGCATCCACC 

AAGTCGCCCACCACCAAACCCCTCCTCCCCCGCCGCAAACCCCTCAAACGATACTCCCCC 

TCCC AAATCTC CCAACACAAC ACTC C CAC CGATGCATGGCTCATTTACAAATC CCAAGTC 

CTTGAC ATTTC C AAATGGATATCGC AC CATC CAGGTGGAGAGCAGACGCTGTTGAGGTTT 

GCCGGTATGGATGCTACCGATGAATTGAGGGCATTTCATGATGATTGGGTTTTGGAGGAG 

AAGTTGCCTCATTTTGTGATTGGGGAGGTGGATTGGACTACTACCGGCGGGGCAGAGAAT 

ACTGTCACGAAGGATGGACAGGTTTCGGAGCTTATCAAGGATTTCAGAGAGTTGGGTGAA 

CACTTCGACAGGTTGGGGTACTTTCACGTCAGTCCATGGTATTACGTCCGTAAGGTGGCT 

ACCGTCTTCGCCATCTTTGGATGTGCACTCGGACTCCTCTTCAATACCGATTCCATCCCA 

GCACACATGCTCGCGGCGGTACTCCTCGGTATATTCTGGCAACAATTTGCATTCGTCGGA 

CATGACTGTGGTCACATGTCGGCGCGGACTCATGCCCGTGATCATATCGATGTACCTAAG 

CTGGGAGCACTGGTGACCTTCTTCAATGGGATTTCGGTAGCGTGGTGGAAGGCTACGCAC 

AATGTTCATCATGCTGTGCCAAATAGTGTTGATTGTGACCCGGACATTGCTCATTTG 

CCGGTGTTTGCGTTGCATGAGCACATGTTTACGTCGTTGTTTAACAAGTATCATGGGAGG 

GTGATGGAGTTTGATTGGCTGGCGCGTAATGTCTTTGTGCCATTTCAACACTTTTGGTAC 

TATCCCATAATGGCGGTGGCGAGGTTCAATCTGTACATTCAATCAGCATTGTTTTTGGCG 

TCGAAGAACGATGGGCATGCAGGAAGAACAACATTGGATTTGATGGCGTTCATCGGCTTC 

TTCTCTTGGTTAGCGGTGCTGGTGTCATGCATCCCGAGCTGGCCGGAGCGTATCGCATTC 

GTCTTCGTCAGCCATGCTGTAGCTGGGTTACTGAATGTGCAAATCACACTGTCGCACTTC 

TCTCGGCCAATCTTTGATACCAACAAAGAGGGACCCAGGTTTGGAGGTGACTTTTACTCT 

CGTAACGTCCTTGCTTCGTTGGACGTCGCTTGTCCTACATACTTGGACTGGTTCCACGGA 

GGTCTCCAATTCCAAACACTCCATCATTGCTACCCTAGACTTGGACGTCAGCACTTGAGA 

AAGACCGAACCTCTCATTGCATCGTTGTGCAAGAAGCATTCTTTACCATACACGAGCAAG 

AGCTTCGTAGAGTGCAATATGGAAGTTTTTAATACATTGAAGGATGCCGCGCGTTCTGCC 

AAGAAGTGGTCACCGTTAATTTATGAGTCAATGTGTGCTCAGGGATAG 

Figure 6d 

MAPPSIKDTLi DEPFVSPAST KSPTTKPLDP RRKPLKRYSP SQISQHNTPT DAWLIYKSQV 
LDISKWISHH PGGEQTLLRF AGMDATDELR AFHDDWVLEE KLPHFVIGEV DWTTTGGAEN 
TVTKDGQVSE LIKDFRELGE HFDRLGYFHV SPWYYVRKVA TVFAI FGCAL GLLFNTDSIP 
AHMLAAVLLG IFWQQFAFVG HDCGHMSART HARDHIDVPK LGALVTFFNG ISVAWWKATH 
NVHHAVPNSV DCDPDIAHLP VFALHEHMFT SLFNKYHGRV MEFDWLARNV FVPFQHFWYY 
PIMAVARFNL YIQSALFLAS KNDGHAGRTT LDLMAFIGFF SWLAVLVSCI PSWPERIAFV 
FVSHAVAGLL NVQITLSHFS RPI FDTNKEG PRFGGDFYSR NVL AS LD VAC PTYLDWFHGG 
LQFQTLHHCY PRLGRQHLRK TEPLIASLCK KHSLPYTSKS FVECNMEVFN TLKDAARSAK 
KWSPLIYESM CAQG 
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Figure 7a 

CAWCTAACCGGGAAGAGGGCCTTATTTGCCACCACAGTGATAACCTTCGG 
CTGTGACCACGGGAGCAGCCGTGGCGAGCCCGCGTCTGACCAGCCCTGTC 
TTTTTGGAGCATCCCTCACCACACATCGCATCTCGTTGCACGGGGATCAG 
TGCACAGTCTTCGTCTCATTGTTAGATGTACACGCGAAGAAGCACATCCA 
GCCCGACTCTTCATAACATCTCAGGACCCTGCAAACACGCATCACATCAT 
GATGTTCCACCGAGTCGTCATCGGCATCGCCCTCACAATGGGCTGTGTCT 
CCAGTTTCTCCTCGCCCGGTCATTCAATATTGGCACGTCCTATGCAATCA 
TCCACCACTTCTCGTTTCTCGACAATGATTGAAAAGTCAGAGATTTCTGA 
CAGTGTCAACAACGAAAACAAGGAGATGACATCATGTTCTGAAATGCCTA 
CTGCGTGGGAATGCAATGAGGAAGCTGAGTGCGTGGAAGTTCCTGCTTGT 
GATGACGAGGAATGCCGTACTACTTTGGATGTGAGGATTCATGGCAAATG 
GTACGATCTTTCAGGTGAGTGCAAGTTGTGGTATGCATTGTTATAAGTTC 
TATTCTGTATCGGCACACACGATATTGTGTTGTGATCAATGTTCTAACAG 
CCATTTGTTCCTCCTACTTCCTCAGGATGGCGCAAAGCTCACCCTGCAGG 
ACCCCACTGGATCGACTGGTACGACGGTCGTGACGCCACCGAAGTCATGG 
ACGCATTTCACACCCAAAAAGGACGTGAAATGTACAAGCGTCTTCCCGCG 
TCTGCCCCCGAAACGGCTGCCGTTCTTGAAGCATCTGCAGCACCTTACTC 
GCAGACGGAGCTTAACTTTAGGAAGTTGAGGGATCAATTGGAAAGTGAGG 
GGTGGTGGGAGAGGGACTTTGTCCATGAGGGAAAGTTGCTGGCGATTTGG 
GCATCGTTGGTTACAGGAGCAGCATTGACTGCGGAGAGTGCTCCTCCTCT 
TTCAACTTTCTTGTTGGGATTGTCTATGACGAATGCTGGATGGTTGGGGC 
ATGATTATATTCATGGTGTTGATAAGTTCAGTCAAGTTATGAGGCCTTTT 
GCTGCCGTGGCTGCTGGTTTGGGACCAACTTGGTGGAGTGATAAGCACAA 
CAAGCATCACGCTTTGAGTGAGTCTGACTCTTGTTGTTACTGCAAGTGTG 
GTTTAAAGATTGAATCAATACCATCGTACTCATATCCTCAACATTCTTTC 
AATCGCAACAGCCAACGAAATGGGAGTTGATGAAGACATTGCGACCGATC 
CATTTCTCTTTCCTTATGTCCCGGATCCAAAGTACGATTCTCCACTTCGT 
AAGATCCAACACTACATCTTCTACAGTCCCTTCTCCTTCCTCTTTGCCCT 
CTGGCGCGTGGACACCCTTAAGGTCGCCGTAGACTCAGTTGAATCGAAAC 
GTCCCGATGCAAAGAATGAATTGTGGTATCTCTTGGCACATTACTTCGTC 
TTGTTGACCTTCTTCCCAGCTCAGGTGTGGGTGCCTGCTGTCTTCCTCTC 
TGGCCTCATGTCTGCACTCATTGTTACTCCGACACATCAGTCGGAAGAGT 
ATTTTGAGGAGTATCAGCCTGATTGGGTGACGGCTCAGTTTGAGAGCACG 
AGAAATGCTGTCACGACTAATCCATTCTCTGAGTGGCTTTGGGGAGGAAT 
GCAATACCAGTTGGAGCATCACTTGTTCCCTTCCATGCCCAGGTAAGCAG 
CTTAATGTTTGTATCTTGTACCATTGTTGACTTCTCGTTCTCGGCTAACN 
CTGTTGGAAGCGTATGAGC CTAGCACATAATGGTGTGTATGCGAC C ATGA 
ACTCGATTTAAGGTTCAAATACCTTACTATCATCTCAGTCCGGTGCCGGA 
TGACGTGTGTCCC 



Figure 7b 

QPFVPPTSSG WRKAHPAGPH 
EASAAPYSQT ELNFRKLRDQ 
FLLGLSMTNA GWLGHDYIHG 
YCKCGLKIES IPSYSYPQHS 



WIDWYDGRDA TEVMDAFHTQ 
LESEGWWERD FVHEGKLLAI 
VDKFSQVMRP FAAVAAGLGP 
FNRNSQRNGS 



KGREMYKRLP AS APE TAAVL 
WAS L VTGAAL TAESAPPLST 
TWWSDKHNKH HALSESDSCC 



RLNQYHRTHI LN I LSI AT AN EMGVDEDIAT 
FLFALWRVDT LKVAVDSVES KRPDAKNELW 
LIVTPTHQSE EYFEEYQPDW VTAQFESTRN 



DPFLFPYVPD PKYDSPLRKI QHYIFYSPFS 
YLLAHYFVLL TFFPAQVWVP AVFLSGLMSA 
AVTTNPFSEW LWGGMQYQLE HHLFPSMPR 
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Figure 8a 

AAAAAAAAAAAAMJmnSTGGGAAGCGAGATCAATCGAGCTGGTACCATGAG 
TTTCAAAAGTCAACTTCAACATTCAAGTTGTACAAAAGAGAGGGCCTCAG 
ACGTGGTGAGCAAAAGCACTTCACAGGGGAATAGTAGGGGAAAAACAGAA 
ATATTTGGCAAATTTATCTTAGTTCCTGATTATATCTTCAATTACTAAAG 
GGAAAACAATGCAGCTCAAAAGCTACGTTTGTGTACTTCTTTGAAACCAC 
CTCACCCCCGCGGCTTCGCGTCCGGGTCGGCCCGCTTGCATCCTTTCTTC 
CTCTCACAATTTATCATCCAACGAGCTGATAACGTGTCATTTCACAGGGT 
CAACACAATAAAACATACTAATCAACCATGGGAAAAGGAGGAGACGCAGC 
CGCAGCCACCAAGCGTAGTGGAGCATTGAAATTGGCGGAGAAGCCGCAGA 
AGTACACCTGGCAGGAGGTGAAGAAGCACGTGAGTCTCCGCTTGTGTTGC 
TGCCGTTGGATGTCCTTGTCGTTGGTTCGGATTATGCAACGAGAGTTCGT 
ATTGCAACTCAATTTCAATTGTCCATCTGCAATCAACTCATCTGACCCAA 
CAACTTCTGCCACCGTCCACCCATTCAGATCACCCCCGACGATGCCTGGG 
TAGTCCACCAAAACAAAGTCTACGACGTCTCCAACTGGTACGACCACCCC 
GGTGGAGCCGTGGTGTTCACCCACGCCGGAGACGACATGACGGACATCTT 
CGCCGCCTTCCACGCCCAAGGCTCTCAGGCCATGATGAAGAAGTTTTACA 
TTGGAGATTTGATTCCGGAGAGTGTGGAGCATAAGGATCAAAGACAGTTG 
GATTTCGAGAAGGGATATCGTGATTTACGGGCCAAGCTTGTCATGATGGG 
GATGTTCAAGTCGAGTAAGATGTATTATGCATACAAGTGCTCGTTCAATA 
TGTGCATGTGGTTGGTGGCGGTGGCCATGGTGTACTACTCGGACAGTTTG 
GCAATGCACATTGGATCGGCTCTCTTGTTGGGATTGTTCTGGCAGCAGTG 
TGGATGGCTTGCGCACGACTTTCTTCACCACCAAGTCTTTAAGCAACGAA 
AGTACGGAGATCTCGTTGGCATCTTTTGGGGAGATCTCATGCAGGGGTTC 
TCGATGCAGTGGTGGAAGAACAAGCACAATGGCCACCATGCTGTTCCCAA 
CTTGCACAACTCTTCCTTGGACAGTCAGGATGGTGATCCCGATATTGATA 
CCATGCCACTCCTTGCTTGGAGTCTCAAGCAGGCTCAGAGTTTCAGAGAG 
ATCAATAAGGGAAAGGACAGTACCTTCGTCAAGTACGCTATCAAATTCCA 
GGCATTCACATACTTCCCCATCCTCCTCTTGGCTCGCATCTCTTGGTTGA 
ATGAATCCTTCAAAACTGCATTCGGACTCGGAGCTGCCTCGGAGAATGCC 
AAGTTGGAGTTGGAGAAGCGTGGACTTCAGTACCCACTTTTGGAGAAGCT 
TGGAATCACCCTTCATTACACTTGGATGTTCGTCCTCTCTTCCGGATTTG 
GAAGGTGGTCTCTTCCATATTCCATCATGTATTTCTTCACTGCCACATGC 
TCCTCGGGACTTTTCCTCGCATTGGTCTTTGGATTGGGACACAACGGTAT 
GTCAGTGTACGATGCCACCACCCGACCTGACTTCTGGCAACTCCAAGTCA 
CCACTACACGTAACATCATTGGTGGACACGGCATTCCCCAATTCTTTGTG 
GATTGGTTCTGCGGTGGATTGCAATACCAAGTGGATCACCACCTCTTCCC 
CATGATGCCTAGAAACAATATCGCGAAATGCCACAAGCTTGTGGAGTCAT 
TCTGTAAGGAGTGGGGTGTGAAGTACCATGAGGCCGATATGTGGGATGGT 
ACCGTGGAAGTGTTGCAACATCTCTCCAAGGTGTCGGATGATTTCCTTGT 
GGAGATGGTGAAGGATTTCCCTGCCATGTAAACACCTATTACCAGTCGGC 
AGCTTTGTCGGTTGCTGGAGATGAATGATGCGAACTCATCGTAAATACTC 
ATTATTAATGAACAATGTTACCCTGCAGTCGTGAGGTTTGCCTTCGTTGT 
CCCAC CC CTTCTATTGTGTATTGGTGATCATTGAAACGAGATAGTCTATT 
TCTACATCAGATCTCTCCATTCACCCTCGAATAGTATCCCAACAACCATC 
ACATCAAACTACTTGAATCTCCTCTGTGGCAATCCCTCCCATTGTACATT 
TACTCTCAAAGGTATATCTATTTGTCCCTTTATTAATTGTTGAATATTGA 
AGGGGAAGATTCCATTTTCCCCTCTCTCTTCCCCGATGATCCTCTCACCT 
CTAAATACCTTTCACAACACAACAACGAAACAACGCAGATCAGACAAACA 
ACATGGCAGAACTATCCTCACCGTGCAAACGATCCAAAGGCGAAGAGCTA 
TTCCTAGTCCATCTCCAACGCATGTCTGGCTCCAGACCCTCATCCTGAAG 
AGTGAGTTGTGATGTCGCTGATGTACTTTCCGTCTTGATGTTCTCTGAGG 
TGTCACAACTCAGGGTCACCAAAGCAGCTTCGCTGATCGCTAGTGGCGAG 
AAGATCCGATTTCCCATCCCGAAGAAAGCCTCCTGGGAAAAATGTCACTT 
CTTGAAAGTCGAGGGTGACGAATAATTGGGGGCGGANGN 
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Figure 8b 



ATGGCTGGAAAAGGAGGAGACGCAGCCGCAGCTACCAAGCGTAGTGGAGCATTGAAATTG 
GCGGAGAAGCCGCAGAAGTACACTTGGCAGGAGGTGAAGAAGCACATCACCCCCGACGAT 
GC CTGGGTAGTC C AC CAAAAC AAAGTCTACGACGTCTC CAACTGGTACGACC AC C CCGGT 
GGAGCCGTGGTGTTCACCCACGCCGGAGACGACATGACGGACATCTTCGCCGCCTTCCAC 
GC CCAAGGCTCTC AGGC CATGATGAAGAAGTTTTAC ATTGGAGATTTGATTCCGGAGAGT 
GTGGAGCATAAGGATCAAAGACAGTTGGATTTCGAGAAGGGATATCGTGATTTACGGGCC 
AAGCTTGTCATGATGGGGATGTTCAAGTCGAGTAAGATGTATTATGCATACAAGTGCTCG 
TTCAATATGTGCATGTGGTTGGTGGCGGTGGCCATGGTGTACTACTCGGACAGTTTGGCA 
ATGCACATTGGATCGGCTCTCTTGTTGGGATTGTTCTGGCAGCAGTGTGGATGGCTTGCG 
CACGACTTTCTTCACCACCAAGTCTTTAAGCAACGAAAGTACGGAGATCTCGTTGGCATC 
TTTTGGGGAGATCTCATGCAGGGGTTCTCGATGCAGTGGTGGAAGAACAAGCACAATGGC 
CACCATGCTGTTCCCAACTTGCACAACTCTTCCTTGGACAGTCAGGATGGTGATCCCGAT 
ATTGATACCATGCCACTCCTTGCTTGGAGTCTCAAGCAGGCTCAGAGTTTCAGAGAGATC 
AATAAGGGAAAGGACAGTACCTTCGTCAAGTACGCTATCAAATTCCAGGCATTCACATAC 
TTCCCCATCCTCCTCTTGGCTCGCATCTCTTGGTTGAATGAATCCTTCAAAACTGCATTC 
GGACTCGGAGCTGCCTCGGAGAATGCCAAGTTGGAGTTGGAGAAGCGTGGACTTCAGTAC 
CCACTTTTGGAGAAGCTTGGAATCACCCTTCACTACACTTGGATGTTCGTCCTCTCTTCC 
GGATTTGGAAGGTGGTCTCTTCCATATTCCATCATGTATTTCTTCACTGCCACATGCTCC 
TCGGGACTTTTCCTCGCATTGGTCTTTGGATTGGGACACAACGGTATGTCAGTGTACGAT 
GCCACCACCCGACCTGACTTCTGGCAACTCCAAGTCACCACTACACGTAACATCATTGGT 
GGACACGGCATTCCCCAATTCTTTGTGGATTGGTTCTGCGGTGGATTGCAATACCAAGTG 
GATCACCACCTCTTCCCCATGATGCCTAGAAACAATATCGCGAAGTGCCACAAGCTTGTG 
GAGTCATTCTGTAAGGAGTGGGGTGTGAAGTACCATGAGGCTGATATGTGGGATGGTACC 
GTGGAAGTGTTGCAACATCTCTCCAAGGTGTCGGATGATTTCCTTGTGGAGATGGTGAAG 
GATTTCCCTGCCATGTAA 



Figure 8c 



MAGKGGDAAA ATKRSGALKL AEKPQKYTWQ EVKKHITPDD AWWHQNKVY DVSNWYDHPG 
GAWFTHAGD DMTD I FAAFH AQGSQAMMKK FYIGDLIPES VEHKDQRQLD FEKGYRDLRA 
KLVMMGMFKS SKMYYAYKCS FNMCMWLVAV AMVYYSDSLA MHIGSALLLG LFWQQCGWLA 
HDFLHHQVFK QRKYGDLVGI FWGDLMQGFS MQWWKNKHNG HHAVPNLHNS SLDSQDGDPD 
IDTMPLLAWS LKQAQSFREI NKGKDSTFVK YAIKFQAFTY FPILLLARIS WLNESFKTAF 
GLGAASENAK LELEKRGLQY PLLEKLGITL HYTWMFVLSS GFGRWSLPYS IMYFFTATCS 
SGLFLALVFG LGHNGMSVYD ATTRPDFWQL QVTTTRNIIG GHGIPQFFVD WFCGGLQYQV 
DHHLFPMMPR NNIAKCHKLV ESFCKEWGVK YHEADMWDGT VEVLQHLSKV SDDFLVEMVK 
DFPAM 
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TATGTCCACCCCCCCCTGGTTTGTCCACCTCTGTCTTCGATCTTGGGACC 
CGGGTCTCGAGTTTGCGAGACCTCTCAAGCGGGCCCATAGTAGACGACTT 
GATCTGTTTGCTGATACCTGACGTGCACCGATTTTTCGGGGCTAACGCCA 
CTTTTCGTAACTCCACCAGGTACGACTGACTTGTGCCCGTAGATATCTCT 
GATACCTCTATGGCAAAGCCGATCAAATCGAAATGATTGTACTGTAGCAA 
GGATAAGCAGATGGATAGGCGGGGGATCTTCATGTCGACAAGAGGAAGAG 
AGAGAGTATGTCGTCGGCGAGGGTGGATAGGTTGAGAGAGAGGGGATGAC 
AGATTGTACATTATCTTCCCTCCAAGACTTTACCAAGGCACGTCACTCTG 
ATTAGAATCTTACATACACGTGGAGTAATAGTGGACAATAAATGACAAGT 
GAAGCACCCCAGTGGACCATTTCGTCGCCACGTGGTCGTCCGCTGTGGGT 
TGAGTGAACCGACGACGACGAACACAACCGCTGAATCTCCTTCGGCAACA 
ACAATACACCAATATGTGCAACGGCAACCTCCCAGCATCCACCGCACAGC 
TCAAGTCCACCTCGAAGCCCCAGCAGCAACATGAGCATCGCACCATCTCC 
AAGTCCGAGCTCGCCCAACACAACACGCCCAAATCAGCATGGTGTGCCGT 
CCACTCCACTCCCGCCACCGACCCATCCCACTCCAACAACAAACAACACG 
CACACCTAGTCCTCGACATTACCGACTTTGCGTCCCGCCATCCAGGGGGA 
GACCTCATCCTCCTCGCTTCCGGCAAAGACGCCTCGGTGCTGTTTGAAAC 
ATACCATCCACGTGGAGTTCCGACGTCTCTCATTCAAAAGCTGCAGATTG 
GAGTGATGGAGGAGGAGGCGTTTCGGGATTCGTTTTACAGTTGGACTGAT 
TCTGACTTTTATACTGTGTTGAAGAGGAGGGTTGTGGAGCGGTTGGAGGA 
GAGGGGGTTGGCGAGGAGGGGATCGAAAGAGATTTGGATCAAGGCTTTGT 
TCTTGTTGGTTGGATTTTGGTACTGTTTGTACAAGATGTATACTACGTCG 
GATATTGATCAGTACGGTATTGCCATTGCCTATTCTATTGGAATGGGAAC 
CTTTGCGGCATTCATCGGCACGTGTATTCAACACGATGGAAATCACGGTG 
CATTCGCTCAGAACAAGTTACTCAACAAGTTGGCTGGGTGGACGTTGGAT 
ATGATTGGTGCGAGTGCGTTTACGTGGGAGCTTCAGCACATGCTGGGGCA 
TCATCCATATACGAATGTGTTGGATGGGGTGGAGGAGGAGAGGAAGGAGA 
GGGGGGAGGATGTTGCTTTGGAAGAAAAGGATCAGGTGAGACGAGATGAC 
AGAGAGAGAGAGAGTCTATTCGTGTGAAGTCGTAGATGCATGTGTGCGAT 
TGAGCGACACAACTCTAACGCATTGCATTCCACTTTCAACTCGCCGACAG 
GAATCAGATCCAGACGTATTCTCCTCCTTCCCTCTCATGAGAATGCATCC 
CCTCCATACAACCTCATGGTATCATAAATACCAACACCTCTACGCTCCAC 
CCCTCTTTGCATTGATGACACTTGCCAAAGTATTCCAACAGGATTTTGAA 
GTTGCCACATCCGGACGATTATATCATATTGATGCCAATGTACGTTATGG 
TTCGGTATGGAATGTCATGAGGTTTTGGGCTATGAAGGTCATTACGATGG 
GATATATGATGGGATTACCAATCTACTTTCATGGAGTACTGAGGGGAGTT 
GGATTGTTTGTTATTGGGCATTTGGCGTGTGGAGAGTTGTTGGCGACGAT 
GTTTATTGTGAATCACGTCATTGAGGGTGTGAGTTATGGAACGAAGGATT 
TGGTTGGTGGTGCGAGTCATGTAGATGAGAAGAAGATTGTCAAGCCAACG 
ACTGTATTGGGAGATACACCAATGGAAAAGACTCGCGAGGAGGCATTGAA 
AAGCAACAGCAATAACAACAAGAAGAAGGGAGAGAAGAACTCGGTACCAT 
CCGTTCCATTCAACGACTGGGCAGCAGTCCAATGCCAGACCTCCGTGAAT 
TGGTCTCCAGGCTCATGGTTCTGGAATCACTTTTCTGGGGGACTCTCTCA 
TCAGATTGAGCATCACTTGTTCCCCAGCATTTGTCATACAAACTACTGTC 
ATATCCAGGATGTTGTGGAGAGTACGTGTGCTGAGTACGGAGTTCCGTAT 
CAGAGTGAGAGTAATTTGTTTGTTGCTTATGGAAAGATGATTAGTCATTT 
GAAGTTTTTGGGTAAAGCCAAGTGTGAGTAGGTGTTAGGTATTGAGAGGT 
GTCGAGTTGTCTCATTCTTTAAAAATAAGCGCTGAAAGTGATTTCGAAAA 
ACAAGGTTTGTCAATACCAGTCTCTTGTATTGATTGCTGCGTCGACACAT 
CTCCGTGAGGAGTTTGACCTCACTCATTCTAACTTGGAATGTCTCTTTTG 
CGCTGGTGAGCTTGGACGAATACACTCCGNCAGAAGAGACTGCATTGGTA 
ATGCAGAGGAAAGAGGATATACTGTATGAGTCCGAAGAATCGATGACGCG 
CGGTGAGGTGGTGTACATGACTTGTGAGGACCAACGTGGAACCGCATGTC 
TGAAGAGGTCCATACCTAAACATTTGAGCGGTCTTGGGAGCAAACTTTAG 
CAGAGATTGAATGCTCCATTCGGTATTTGTTCTTCTGTGCCANTTTGATA 
AGGAAC AGCAACC AAC AC AC CGGGG 
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Figure 9b 

MCNGNLPAST AQLKSTSKPQ QQHEHRTISK SELAQHNTPK SAWCAVHSTP ATDPSHSNNK 
QHAHLVLDIT DFASRHPGGD LILLASGKDA SVLFETYHPR GVPTSLIQKL QIGVMEEEAF 
RDSFYSWTDS DFYTVLKRRV VERLEERGLA RRGSKEIWIK ALFLLVGFWY CLYKMYTTSD 
IDQYGIAIAY SIGMGTFAAF IGTCIQHDGN HGAFAQNKLL NKLAGWTLDM IGASAFTWEL 
QHMLGHHPYT NVLDGVEEER KERGEDVALE EKDQVRRDDR ERESLFV QESD PDVFSSFPLM 
RMHPLHTTSWYHKYQHLYAP PLFALMTLAK VFQQDFEVAT SGRLYHIDAN VRYGSVWNVM 
RFWAMKVI TMGYMMGLP I YF HGVLRGVGLF VIGHLACGEL LATMFIVNHV IEGVSYGTKD 
LVGGASHVDEKKIVKPTTVL GDTPMEKTRE EALKSNSNNN KKKGEKMSVP SVPFNDWAAV 
QCQTSVNWSPGSWFWNHFSG GLSHQIEHHL FPSICHTNYC HIQDWESTC AEYGVPYQSE 
SNLFVAYGKMISHLKFLGKA KCE 
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ATGGACTTTCTCTCCGGCGATCCT 

TTCCGGACACTCGTCCTTGCAGCACTTGTTGTCATCGGATTTGCTGCGGC 
GTGGCAATGCTTCTACCCGCCGAGCATCGTCGGCAAGCCTCGTACATTAA 
GCAATGGTAAACTCAATACCAGAATCCATGGCAAATTGTACGACCTCTCA 
TCGTTTCAGCATCCAGGAGGCCCCGTGGCTCTTTCTCTTGTTCAAGGTCG 
CGACGGAACAGCTCTATTTGAGTCACACCATCCCTTCATACCTCGAAAGA 
ATCTACTTCAGATCCTCTCCAAGTACGAGGTTCCGTCGACTGAAGACTCT 
GTTTCCTTCATCGCCACCCTAGACGAACTCAATGGTGAATCTCCGTACGA 
TTGGAAGGACATTGAAAATGATGATTTCGTATCTGACGTACGAGCTCTCG 
TAATTGAGCACTTTTCTCCTCTCGCCAAGGAAAGGGGAGTTTCACTCGTT 
GAGTCGTCGAAGGCAACACCTCAGCGGTGGATGGTGGTTCTACTGCTCCT 
TGCGTCGTTCTTCCTCAGCATCCCATTATATTTGAGTGGTTCGTGGACTT 
TCGTTGTCGTCACTCCCATCCTCGCTTGGCTGGCGGTTGTCAATTACTGG 
CACGATGCTACTCACTTTGCATTGAGCAGCAACTGGATTTTGAATGCTGC 
GCTCCCATATCTCCTCCCTCTCCTATCGAGTCCGTCAATGTGGTATCATC 
ATCACGTCATTGGACATCACGGATACACCAACATTTCCAAAAGAGATCCA 
GATCTTGCTCACGCTCCACAACTCATGAGAGAACACAAGAGTATCAAATG 
GAGACCATCTCACTTAAATCAAACACAGCTTCCGCGGATTCTCTTCATCT 
GGTCGATTGCAGTCGGTATTGGGTTGAACTTACTGAACGACGTGAGAGCA 
CTAACCAAGCTTTCATACAACAACGTTGTTCGGGTGGAGAAGATGTCATC 
GTCGCGAACATTACTCCATTTCCTTGGACGTATGTTGCACATCTTTGTGA 
CTACACTTTGGCCCTTTTTGGCGTTTCCGGTGTGGAAGGCCATCGTTTGG 
GCGACTGTACCGAATGCCATACTGAGTTTGTGCTTCATGCTGAATACGCA 
AATCAATCACCTCATCAACACGTGTGCACATGCTTCCGATAACAACTTTT 
ACAAGCATCAAGTTGTAACTGCTCAGAACTTTGGCCGATCAAGTGCCTTT 
TGCTTCATCTTCTCGGGAGGTCTCAACTACCAAATTGAACATCATTTGTT 
GCCGACGGTGAACCATTGCCATTTGCCAGCTTTGGCCCCGGGTGTAGAGC 
GTTTGTGTAAGAAACACGGGGTGACATACAACTCTGTTGAAGGATACAGA 
GAGGCCATCATTGCACACTTTGCACATACCAAAGATATGTCGACGAAGCC 
TACTGATTGA 



SUBSTITUTE SHEET (RULE 26) 



WO 2005/080578 PCT/GB2005/000549 

20/27 

Figure 11a 



ANNTCTCCCACCCMGCCAGCTCTTTCAGGTCGACCGGAGATACACACTTC 

TTCCCACCAACTTCGTCCTCCATACGATCGGAAGAAAAGAGGAGATTATC 

TTGACTTCTTGACGGAGGAGTGGGATGAAAAGAACTTGAGTGGGTAAGGG 

CTGATTTTCCTGAGAAGGAGAAGTCAGCTGGAACGAAGTTCATGGAGTTT 

TGTGGCAACCCTATTGAGACGTTGCTTGGTGGAGGAAGGTAGCGAGGTTG 

AGCATGCAAACAGAATGGTATAAATCACTAAGATGTCACTCCCAATGACA 

AGTAGGAATAGCAATGACGAGATGGTGTACAGATGTTAGAGATGGAGAGA 

TTAAGCGAATGGCTGGATGATTAGGATATGCAATGCAAAACTGTATAGAT 

TCTTGCTAATAGACTTTGTAGACAACGTCCGTCTGCAGAAAAGGACAATA 

CTAATTAATATAAAACCGACTCGGAGAGAACATGACATGGCAAGTTGTCA 

CTATGGAATTCACTACGTCGCTTGACAGGAAGCTCACGTGGCCTCGGCGA 

AGAAGACAAACAAAACCGAGCCCTCACATTTCACTCTGTACAGTTCATAG 

TCAACACCACCAATACGATGCCCCCCAACGCCGATATCTCCCGCATCCGC 

AACCGCATCCCCACCAAAACAGGTACCGTTGCCTCTGCCGACAACAACGA 

CCCCGCCACCCAATCCGTCCGAACCCTCAAATCTCTCAAGGGCAACGAGG 

TCGTCATCAACGGCACAATTTATGACATTGCTGACTTTGTCCATCCTGGA 

GGAGAGGTTGTCAAGTTCTTTGGTGGGAATGATGTTACTATTCAGTATAA 

TATGATTCATCCGTATCATACGGGGAAACATCTGGAGAAGATGAAGGCTG 

TTGGAAAGGTTGTAGATTGGCAGTCGGAGTGAGTTTGAATGGTGCACACG 

TTGACGTTGTTGTTGTGTCATTTCGTTCTTTGCATTTGATATCCAACTGA 

CCTCTACACACCTCTTCGTTACCATAGCTACAAGTTCGACACCCCCTTTG 

AACGAGAGATCAAATCAGAAGTGTTCAAGATCGTACGTCGCGGGCGTGAG 

TTCGGCACAACAGGCTACTTCCTCCGTGCCTTTTTCTACATCGCTCTCTT 

CTTCACCATGCAATACACTTTCGCCACATGCACCACCTTCACCACCTACG 

ATCACTGGTATCAGAGTGGTGTATTCATCGCAATTGTGTTTGGTATTTCA 

CAGGCATTCATTGGGTTGAATGTCCAGCACGATGCCAATCACGGAGCTGC 

CAGTAAGCGTCCCTGGGTGAATGACTTGTTGGGATTTGGAACGGATTTGA 

TTGGATCTAACAAATGGAATTGGATGGCACAGCATTGGACTCATCACGCT 

TACACTAACCATAGTGAGAAGGATCCCGATAGCTTCAGCTCGGAACCTAT 

GTTTGCATTCAATGACTATCCCATTGGACACCCGAAGAGAAAGTGGTGGC 

ATAGGTTCCAGGGAGGGTACTTCCTCTTCATGCTTGGACTTTACTGGCTC 

TCGACTGTATTCAATCCGCAATTCATTGATCTTCGTCAACGTGGGGCTCA 

GTACGTCGGAATTCAAATGGAGAATGATTTCATTGTCAAGAGGAGGAAGT 

ACGCCGTTGCATTGAGGATGATGTACATTTAGTTGAACATTGTCAGCCCC 

TTCATGAACAATGGTTTGAGCTGGTCTACCTTTGGAATCATCATGTTGAT 

GGGAATCAGCGAGAGTCTCACTCTCAGTGTGCTCTTCTCGTTGTCTCACA 

ACTTCATCAATTCGGATCGTGATCCTACGGCTGACTTCAAAAAGACCGGA 

GAACAAGTGTGCTGGTTCAAGTCGCAGGTGGAGACTTCGTCTACCTATGG 

GGGTTTTATTTCCGGATGTCTTACGGGAGGACTCAACTTTCAGGTGGAAC 

ATCATCTCTTTCCCCGTATGAGCAGTGCTTGGTATCCTTACATTGCACCT 

ACGGTTCGTGAGGTTTGCAAGAAGCACGGGGTGAACTACGCTTATTATCC 

TTGGATTGGGCAGAATTTGGTATCAACATTCAAATACATGCATCGCGCTG 

GTAGTGGAGCCAACTGGGAGCTCAAGCCGTTGTCTGGAAGTGCCTAAAGT 

TTAGTTGTACTGATTGTCGGAGGTGCTGCTGGTGCTTCAACTAATGTTAG 

GAGTGCATGTTAAAAGCCTTCTTTGTGTTTTGTTGTCTTCGTATTCAGTA 

TATCAGTTTCGATATGTTGCATTGTAACCTCCTCCACTTGCACTCAAAAC 

AAATCTAGCATAACATTTCTCATCCCGAGTCATGTCATGAACGACTCATT 

ACGCAATGCCTCTCTCATAACCCCGAAACAACTCGACCAGCTTCATACTC 

TAATCGTCCATCTTTGGCAGCTGCAATCCAGCCCTAGCAGCAGCTCTCTT 

ACTCAACTGCATCGGACTCAACTTCGTATCTGCCCCCGCATCAATCTCAT 

GCAACCGTGCCCTCTCTACCAAATCTGCCTTTAACATCCAGTAATCATAG 

GCGATTCCACGTAGTACGTTTGCTCGCTCGGGAGACACTGATGCCGATGC 

TTTGTATTGTGATATACTGTGCTGGTGCGCGCATCGATGCTCCGNTGTGN 

GTTGNGACTGTGCATTGGATGCTGCTGTGAAACAGTCGGTGCAGTGTAGC 

GGAGGTGCTGTTTCTGAACTGAGGAGATGCCCGCAAACTGATAGGGGGTG 

GTGCAGCGCTATAAATTTTGCGAGCGAGTCCATTGTCCTTGCTCTCCCCA 

TATGTCGGGCGAGGGCGAAGCGCGAAGGAGAAGCCACAAGGCCAATACAA 

CAGAAAGTTTAAATGAAGGACGTAATTCCTACACAGTCCAGTGGCGAAGT 

TACAAC 
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ATGGCTCCCCCCAACGCCGATATCTCCCGCATCCGCAACCGCATCCCCACCAAAACAGGT 
ACCGTTGCCTCTGCCGACAACAACGACCCCGCCACCCAATCCGTCCGAACCCTCAAATCT 
CTCAAGGGCAACGAGGTCGTCATCAACGGCACAATTTATGACATTGCTGACTTTGTCCAT 
CCTGGAGGAGAGGTTGTCAAGTTCTTTGGTGGGAATGATGTTACTATTCAGTATAATATG 
ATTCATCCGTATCATACGGGGAAACATCTGGAGAAGATGAAGGCTGTTGGAAAGGTTGTA 
GATTGGCAGTCGGACTACAAGTTCGACACCCCCTTTGAACGAGAGATCAAATCAGAAGTG 
TTCAAGATCGTACGTCGCGGGCGTGAGTTCGGCACAACAGGCTACTTCCTCCGTGCCTTT 
TTCTACATCGCTCTCTTCTTCACCATGCAATACACTTTCGCCACATGCACCACCTTCACC 
ACCTACGATCACTGGTATCAGAGTGGTGTATTCATCGCAATTGTGTTTGGTATTTCACAG 
GCATTCATTGGGTTGAATGTCCAGCACGATGCCAATCACGGAGCTGCCAGTAAGCGTCCC 
TGGGTGAATGACTTGTTGGGATTTGGAACGGATTTGATTGGATCTAACAAATGGAATTGG 
ATGGCACAGCATTGGACTCATCACGCTTACACTAACCATAGTGAGAAGGATCCCGATAGC 
TTCAGCTCGGAACCTATGTTTGCATTCAATGACTATCCCATTGGACACCCGAAGAGAAAG 
TGGTGGCATAGGTTCCAGGGAGGGTACTTCCTCTTCATGCTTGGACTTTACTGGCTCCCG 
ACTGTATTCAATCCGCAATTCATTGATCTTCGTCAACGTGGGGCTCAGTACGTCGGAATT 
CAAATGGAGAATGATTTCATTGTCAAGAGGAGGAAGTACGCCGTTGCATTGAGGATGATG 
TACATTTACTTGAACATTGTCAGCCCCTTCATGAACAATGGTTTGAGCTGGTCTACCTTT 
GGAATCATCATGTTGATGGGAATCAGCGAGAGTCTCACTCTCAGTGTGCTCTTCTCGTTG 
TCTCACAACTTCATCAATTCGGATCGTGATCCTACGGCTGACTTCAAAAAGACCGGAGAA 
CAAGTGTGCTGGTTCAAGTCGCAGGTGGAGACTTCGTCTACCTATGGGGGTTTTATTTCC 
GGATGTCTTACGGGAGGACTCAACTTTCAGGTGGAACATCATCTCTTTCCCCGTATGAGC 
AGTGCTTGGTATCCTTACATTGCACCTACGGTTCGTGAGGTTTGCAAGAAGCACGGGATG 
AGCTACGGTTATTATCCTTGGATTGGGCAGAATTTGGTATCAACATTCAAATACATGCAT 
CGCGCTGGTAGTGGAGCCAACTGGGAGCTCAAGCCGTTGTCTGGAAGTGCCTAA 



Figure 11c 

MAPPNADISR IRNRIPTKTG 
PGGEWKFFG GNDVTTQYNM 
FKIVRRGREF GTTGYFLRAF 
AFIGLNVQHD ANHGAASKRP 
FSSEPMFAFN DYPIGHPKRK 
QMENDFIVKR RKYAVALRMM 
SHNFINSDRD PTADFKKTGE 
SAWYPYIAPT VREVCKKHGM 



TVASADNNDP ATQSVRTLKS 
IHPYHTGKHL EKMKAVGKW 
FYIALFFTMQ YTFATCTTFT 
WVNDLLGFGT DLIGSNKWNW 
WWHRFQGGYF LFMLGLYWLP 
YIYLNIVSPF MNNGLSWSTF 
QVCWFKSQVE TSSTYGGFIS 
SYAYYPWIGQ NLVSTFKYMH 



LKGNEWING TIYDIADFVH 
DWQSDYKFDT PFEREIKSEV 
TYDHWYQSGV FIAIVFGISQ 
MAQHWTHHAY TNHSEKDPDS 
TVFNPQFIDL RQRGAQYVGI 
GIIMLMGISE SLTLSVLFSL 
GCLTGGLNFQ VEHHLF PRMS 
RAGSGANWEL KPLSGSA 
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Figure lid 

ATGGCTCCCCCCAACGCCGATATCTCCCGCATCCGCAACCGCATCCCCACCAAAACAGGT 

ACCTCTGCCGACAACAACGACCCCGCCACCCAATCCGTCCGAACCCTCAAATCTCTCAAG 

GGCAACGAGGTCGTCATCAACGGCACAATTTATGACATTGCTGACTTTGTCCATCCTGGA 

GGAGAGGTTGTCAAGTTCTTTGGTGGGAATGATGTTACTATTCAGTATAATATGATTCAT 

CCGTATCATACGGGGAAACATCTGGAGAAGATGAAGGCTGTTGGAAAGGTTGTAGATTGG 

CAGTCGGACTACAAGTTCGACACCCCCTTTGAACGAGAGATCAAATCAGAAGTGTTCAAG 

ATCGTACGTCGCGGGCGTGAGTTCGGCACAACAGGCTACTTCCTCCGTGCCTTTTTCTAC 

ATCGCTCTCTTCTTCACCATGCAATACACTTTCGCCACATGCACCACCTTCACCACCTAC 

GATCACTGGTATCAGAGTGGTGTATTCATCGCAATTGTGTTTGGTATTTCACAGGCATTC 

ATTGGGTTGAATGTCCAGCACGATGCCAATCACGGAGCTGCCAGTAAGCGTCCCTGGGTG 

AATGACTTGTTGGGATTTGGAACGGATTTGATTGGATCTAACAAATGGAATTGGATGGCA 

CAGCATTGGACTCATCACGCTTACACTAACCATAGTGAGAAGGATCCCGATAGCTTCAG 

CTCGGAACCTATGTTTGCATTCAATGACTATCCCATTGGACACCCGAAGAGAAAGTGGT 

GGCATAGGTTCCAGGGAGGGTACTTCCTCTTCATGCTTGGACTTTACTGGCTCTCGACTG 

TATTCAATCCGCAATTCATTGATCTTCGTCAACGTGGGGCTCAGTACGTCGGAATTCAAA 

TGGAGAATGATTTCATTGTCAAGAGGAGGAAGTACGCCGTTGCATTGAGGATGATGTACA 

TTTACTTGAACATTGTCAGCCCCTTCATGAACAATGGTTTGAGCTGGTCTACCTTTGGAA 

TCATCATGTTGATGGGAATCAGCGAGAGTCTCACTCTCAGTGTGCTCTTCTCGTTGTCTC 

ACAACCTCATCAATTCGGATCGTGATCCTACGGCTGACTTCAAAAAGACCGGAGAACAAG 

TGTGCTGGTTCAAGTCGCAGGTGGAGACTTCGTCTACCTATGGGGGTTTTATTTCCGGAT 

GTCTTACGGGAGGACTCAACTTTCAGGTGGAACATCATCTCTTTCCCCGTATGAGCAGTG 

CTTGGTATCCTTACATTGCACCTACGGTTCGTGAGGTTTGCAAGAAGCACGGGGTGAACT 

ACGCTTATTATCCTTGGATTGGGCAGAATTTGGTATCAACATTCAAATACATGCATCGCG 

CTGGTAGTGGAGCCAACTGGGAGCTCAAGCCGTTGTCTGGAAGTGCCTAA 



Figure lie 

MAPPNADISR IRNRIPTKTG TSADNNDPAT 
GEWKFFGGN DVTIQYNMIH PYHTGKHLEK 
IVRRGREFGT TGYFLRAFFY IALFFTMQYT 
IGLNVQHDAN HGAASKRPWV NDLLGFGTDIi 
SEPMFAFNDY PIGHPKRKWW HRFQGGYFLF 
ENDF I VKRRK YAVALRMMYI YLNIVSPFMN 
NLINSDRDPT ADFKKTGEQV CWFKSQVETS 
WYPYIAPTVR EVCKKHGVNY AYYPWIGQNL 



QSVRTLKSLK GNEWINGTI YDIADFVHPG 
MKAVGKWDW QSDYKFDTPF EREIKSEVFK 
FATCTTFTTY DHWYQSGVFI AIVFGISQAF 
IGSNKWNWMA QHWTHHAYTN HSEKDPDSFS 
MLGLYWLSTV FNPQFIDLRQ RGAQYVGIQM 
NGLSWSTFGI IMLMGISESL TLSVLFSLSH 
STYGGFISGC LTGGLNFQVE HHLFPRMSSA 
VSTFKYMHRA GSGANWELKP LSGSA 
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Figure 12C 
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Figure 13 
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